The fisheries sector in Malaysia is one of the main contributors to the Gross Domestic Product (GDP) and fish products are a main source of food and protein for the Malaysian population. While domestic and international demand for fish and fish products are growing, marine capture fisheries are on the decline. This situation requires and urgent solution. This paper aims to discuss the possibility of eco-labeling as a tool to promote sustainable fisheries in Malaysia. Some serious concerns are obtain an eco-labeled fish. Other issues include high cost of certification, possible barrier for trade and non-suitability for multi-species fisheries. Eco-labeling in marine fisheries is quite of recent interest. Some studies have used willingness to pay (WTP) for eco-labeled marine capture fish to identify the factors influencing individuals to accept eco-labeled marine capture fish. The paper aims to answer the following questions: (1) what are the benefits of eco-labeling? (2) What is the status of the fishery sector in the country? (3) How will eco-labeling contribute to sustainability in fisheries in Malaysia?
Introduction
In general, eco-label also called environmental label can be defined as a logo, symbol, text, or seal of approval given to the product, which inform consumer about higher ecological quality of the product, in other words, less impact of the product on the environment [1] [2] [3] [4] [5] [6] [7] [8] . Eco-labels thus convey to consumer unobservable information about the environmental attribute of goods and thus may influence consumer-purchasing decision towards products environmentally friendly [9, 10] . In addition to environmental impact, eco-labeling creates market-based incentives as price premium to reward producers to supply environmentally friendly goods and encourage government and other agents to enhance the environmental standards of the products [9, 11] . Briefly, the benefits of eco-labeling besides the environmental impact and price premium are an expanded share on already existing markets and assistance to access a potential markets [9] .
Eco-labeling programs can be mandatory or voluntary. Governments only support the mandatory eco-labeling schemes. However, voluntary eco-labeling can be funded and supported by both private sector and government [5] . Voluntary eco-labeling is recently becoming an important competitive factor on many markets and also as a tool to stimulate environmental improvement as well as reduce stress on the environment [2] . Certification process, which is behind the eco-label, sets standards against which the applicant will be evaluated and if the candidate for eco-label complies with these standards, he/she is awarded an eco-label, which is then placed on the evaluated product [12] .
The impact of eco-labeling of fish a has become an important issue after recognition that international not be sufficient to adequately deal with many challenges fisheries management is facing today, mainly overexploitation and illegal, unreported and unregulated fishing [4, 7, 13] . Sustainable harvesting of fish resources or in other words, exploitation of fish at lower rate than naturally replenishing rate keeps marine resources renewable. Fish eco-labeling may help to achieve sustainable harvesting of fish, if consumers accept eco-labeled fish products and producers improve their fishery management [7] . Eco-labeling of fish products has been in use since the be -labeling Marine Stewardship Council (MSC) -started in 1997. MSC is the most used and known one. While, MSC established its procedures and criteria based on FAO guidelines [10, 12] . However, even though recently MSC incorporated program for fisheries in developing world [7] , it has been condemned for not incorporating the particular situations of developing countries [7, 12] . Fisheries awarded with MSC logo have to meet MSC environmental standards for sustainable fishing, which are based on the following principles: sustainability of harvested fish stock, maintenance of the ecosystem, the fishery is depending on, and responsible and effective management. MSC also included chain of custody in their program to prevent illegal fishing practices [14] . FAO has published in year 2005 a guidelines of fish eco-labeling to promote more sustainable fisheries [15] . According to these guidelines, the activity has to meet the minimum substantive requirements to be awarded an eco-label (the impact of the fishery on the ecosystem, the status of the harvested stocks and the fishery management system). In general these requirements assure credibility and in particular sustainability and wellmanaged fishery [16] .
The rest of the paper is organized as follows: section two provides information about an issues and state of mand function for eco-labeled fish. Next, methodology followed by data collection and analysis and finally the last section is conclusion.
State and issues of fisheries in Malaysia
The fisheries sector has for many years played important role in the Malaysian economy. Besides contributing to Gross Domestic Product (GDP) and bringing foreign exchange, it is also an important source of employment, while fish is also a main source of protein supply to Malaysian population. The fishing sector in Malaysia can be divided into marine capture fisheries, inland fisheries, aquaculture and ornamental fisheries [17] . Marine capture a fisheries can be further divided into inshore (coastal) and deep-sea fisheries, where inshore fisheries of peninsular Malaysia will be subject of this paper.
Great diversity exists in fisheries of Peninsular Malaysia due to environmental conditions, geographical location and multi-species, multi-gear and multi-stocks nature [2, 18, 19] . The marine resources consist of high number of commercial species and species groups. Annual Fisheries Statistics of Malaysia [18] listed 70 species. The huge number of species can be generally divided into demersal finfish, pelagic fish, crustaceans, mollusks and mixed fish composed of commercially less important species as well as trash fish [18, 20] .
In 1981 the Department of Fisheries Malaysia introduced the Fisheries Licensing Policy to allocate fishing grounds for three main purposes [23] :
To insure sustainable exploitation of resources To improve productivity and right allocation of resources To keep traditional fishers employed and minimize friction between commercial and traditional fishermen [19, [21] [22] [23] .
The fishing grounds are divided by the size of the vessel; type of fishing gear and the ownership status to four zones (refer to Table 1 ). New permits are not issued for zone A, B and C [19, 24, 25] . Since 1990, the inshore fisheries have been contributing the highest production of fish compared to all other fisheries sectors. Production is still increasing, although slower. In inshore fisheries landed 1,096,663 tons of fish valued at RM 5,184.45 million in 2009, which constitute 78.71 per cent of national fish production. As shown in Fig. 1 , inshore fisheries of peninsular Malaysia recorded growth during 1990s and 2000s. Malaysian consumes fish and fish products highest compared to all other South-East Asia countries. The last three decades witnessed gradual increase from 44 kg in 1980 to 51.8 kg in 2009 [27, 28] .
While the fact that most of the fisheries are on decline is well-known there is not enough research on -labeled fish to promote sustainable fisheries in Malaysia. Studies on consumer preferences for eco-labeled fish have been extensively carried out in developed countries [7] [8] [9] [10] 13, [29] [30] [31] [32] willingness to pay for eco-labeled fish in Malaysia. Most of the studies conducted in Malaysia were concentrated rather on measuring productivity of fisheries [18] , management strategies [15, 22, 25, 33] or sustainable fisheries development [19] . Only few research papers have investigated regional pattern of consumer demand for fish in a disaggregated manner [28, 34] .
Demand for fish among Malaysian has been growing over the years. A large part of the growth is due to change in lifestyle and healthier eating habits [28] . According to Din, Newby, and Flapan [35] fish and especially oily fish contain high levels of minerals, vitamins, protein, and omeaga-3 fatty-acids which help to lower the risk of stroke and coronary heart diseases. Another reason for higher demand are population growth, expansion in income and urbanization [34] . For example, in 1980s average consumption of fish was 44 kg, while in 1990s increased to 54 kg and between years 2000 and 2002 jumped to 58 kg per capita [28] . According to Kawarazuka [27] the consumption per capita was 51.8 kg in year 2009. Therefore fish play important role in the protein intake which accounts 37.2 per cent from all protein consumed per capita. The average expenditure on fish of Malaysian household is 21 per cent from total expenditure budget [34] .
The response to the growing demand for fish is increase harvesting effort which leads to severe exploitation of fish resources [18] . Since the inshore fisheries supply the highest amount of fish they need to be managed in responsible and sustainable way to keep track with growing demand for the future. Malaysia responded to responsible fisheries. Nevertheless, these two approaches may not be sufficient to adequately deal with overexploitation and illegal fishing [7, 13, 19, 22, 23] . Common problem oppressing license limitation programs is the inclination of the remaining fishing vessels to use unregulated inputs to increase their fishing capacity. Furthermore fishing pressures may not be lowered by reducing the number of fishing vessels. Eco-labeling as a new environmental instrument could be a successful way to solve the above mentioned issues [29] .
On the other hand, there are worrying concerns regarding the costs of eco-labeling, because it is perceived to be costly. However, Roheim et al. [9] argue that the transition process from fishery, which is not managed for sustainability to sustainably managed fishery cost much more than certification process and to obtain an ecolabel.
In summary eco-labeling will help manage fisheries responsibly and sustainably and deal with illegal, unreported and unregulated fishing practices. Moreover, it will create market benefits such price premium, added value to traditional products and assistance to access already existing and potential markets [2] . To make ecolabeling program achieve its goals, consumers must hold preferences for environmental improvement and and reward in form of price premium for fisheries managing their resources in sustainable and responsible way [13, 29] .
Attribu -labeled Fish
-labeled fish will provide foundation for policy makers and for government authorities.
There are a number of studies done in developed countries. Brécard et al. [7] studied eco-label demand for fish in Europe. In their study, influence of information, intrinsic motivation, socio-economic factors and localization were investigated on demand for an eco-labeled fish. Findings show a significant relationship between the above factors and the ecological issue regarding fisheries. Production process characteristics (wild vs. farmed, origin, level of natural stocks) and inaccurate regulation had all significant relationship with the acceptability of seafood eco-labeling. They concluded the educated and young consumers living in non-coastal area have higher demand for eco-labeling.
Evidently, no study addressing consumer preferences for eco-labeled fish in Malaysia has been done. However, few empirical studies have been exploring the characteristics of Malaysian demand side of fisheries industry with no eco-labeling perspective. A recent study of Tan & Lee [28] on the effect of socio-demographic factors on demand for seafood products in Malaysia found that age, family size, race and income have significant and positive influence on demand for seafood products. On the other hand, education level, strata and gender were found not significant. Dey et al. [34] investigated patterns of demand for fish consumption in nine Asian countries included Malaysia. The results show importance of species, cultural responses of consumers and sources in fish demand.
Methodology
Prediction of consumer choice behavior can be done through discrete choice models, which belong to choice modeling. The choice modeling constitute of tools that allow to elicit and model consumer preferences, approximate discrete-choice models, apply the models to predict choices and place non-monetary and monetary values on specific attributes that explain choices [36] .
In this study, a binary model will be used, because consumers will make discrete choices from sets of alternatives. While using a binary model, environmental good (eco-labeled fish) is valued based on its attributes. If one of the attributes has monetary value, estimates of marginal utility can be translated into estimates of willingness to pay for changes in level of attribute [37, 38] .
Data collection and analysis
Based on the previous researches, the respondents will be consumers who buy and consume fish. The targeted population for this study is the consumers in Penang, Malaysia. The survey will be carried out in places, where actual purchases take place, like local markets and fish sections of hypermarkets (e.g., Jusco, Tesco, Carrefour, and Giant). The sample size will be minimum 400 respondents. The survey will be divided into two parts. First part will be a choice experiment, when respondents will have to choose between alternatives. The second part will consist of the main questionnaire.
In this research, exploratory factor analysis will be used. Data will be analyzed by using SPSS software version 18.0. Multiple regression analysis will be applied to test the hypothesis of the study. In order to confirm the analysis of our data the study will use confirmatory factor analysis by using software AMOS 18.0.
Conclusion
The main objective of this paper is to introduce a conceptual idea, how can eco-labeling of fish through demand side of fisheries sector contribute to sustainable development of fisheries in Malaysia. Eco-labeling as a new environmental tool will help to manage fisheries in responsible and sustainable way to stop overexploitation while keeping supply of fish for this and next generations. Moreover it can fight illegal and unreported fishing, creates price premium to reward fisheries, asses to access a new markets and expanding share of existing markets. However, to achieve these goals, consumers have to demonstrate preferences through their willing to pay for eco-labeled fish. Th behavior towards eco-labeled fish. Moreover, the results arising from this study will help the Malaysian government to consider the adoption of eco-labeling program and its principles.
